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CraTps TOCBSILEHA TOUCKY pELIEHUs MpOoOJIEeMbl KOHTPOJS AaMILTUTY]IbI
yIIbTPa3ByKOBBIX KOJI€OaHUI, BBOJAUMBIX B TEXHOJOTHYECKHE CpeAbl B IMPOIECCE
JKCIIyaTaluu YIIBTPa3ByKOBBIX anmaparos. [Toka3biBaeTcs, 4To
COBEpIICHCTBOBaHHWE CMoco0a H3MEpPEeHHUs MYTeM BHU3YAIbHOTO HAOIIOACHUS
KOJICOJTIOIICHCST TOBEPXHOCTH Yepe3 MHKPOCKON C HCIOJIB30BAHUEM JIBYX
CTPOOOCKONMUYECKNX HCTOUYHUKOB CBETA HE IMO3BOJISIET 00ECIEUUTh HENPEPbIBHBIM
KOHTpOJIA B IIPOLIeCcCe IKCIUTyaTalluu anmnapatoB. Ha ocHoBaHuuM aHanu3a mnpoiecca
npeoOpa3oBaHUs W BBEIEHUS YJIbTPAa3BYKOBBIX KOJEOAHMH IMOKA3bIBAETCS
BO3MOXHOCTbH HU3MCPCHUSA AMIUINTY OBl KOHGGaHI/Iﬁ 1o BCIIMYHNHE TOKa,
MPOTEKAIOMIETO B «MEXaHWYECKOH BETBU» YJIbTPa3BYKOBOM KoOJIe€OATEIHHOM
CUCTCMHEI. HpGIICTaBJIeHBI PE3YJIbTAaTbl OKCICPUMCHTAJIBHBIX I/ICCJICILOBaHI/Iﬁ
MPEIIOKEHHOTO CrIoco0a.

KiroueBsie ci0Ba: ynbTpa3ByK, U3MEpEHHUE, aMIUTUTYa

BBEJIEHUE

MaxkcumanbHast 3QGEKTUBHOCTh Pa3IUYHBIX TEXHOJIOTUYECKUX MPOILIECCOB, PEATU3YEMBIX
MoJl JCWCTBUEM YJIbTPAa3BYKOBBIX KOJEOAHWM, MOXET OBbITh JOCTUTHYTa TOJBKO MPHU
o0ecreyeHnr ONTUMAJIbHBIX TapaMeTPOB YJIbTPa3ByKOBOTO BO3/IEHCTBUSI.

OaHuM W3 OCHOBHBIX  MMAapaMeTpoOB,  XapakTepusyomux  3PGeKTUBHOCTD
yJIBTPa3BYKOBOTO BO3JEUCTBHUA, SBIAETCS aMIUIUTyJa MEXaHHYECKHX KoJeOaHui
U3IyYaolneld IMOBEPXHOCTH YJIbTPa3BYKOBOW KoyiebaTenpHOM cuctemsl [1]. U3-3a
JKCTPEMAIbHOTO  XapakTepa KaBUTAI[MOHHOTO BO3ACHCTBHS B IKUIKHX Cpelax,
HE0OXOJUMO HE TOJBKO YCTAaHABJIMBATH ONPEACIICHHOE 3HaUYCHHE aMIUIUTYAbl KoyieOaHuil
JUIS ”HUIIUUPOBAHUS Pa3IMYHBIX IPOLIECCOB, HO U MOAIEPKUBATH ONTUMAIbHOE 3HAUCHUE
aAMIUTATYIbI IPH BO3MOXHBIX M3MEHEHHUSAX MapaMeTpoB cpef (MIOTHOCTh, KOHIEHTPAIHS,
BS3KOCTb) M JUIS MCKJIIOYCHUS BIUSHHHM JCCTAOMIM3UPYIOMKX (GakTOpoB (M3MEHEHUS
TEMIIEPATYyphbl CPeJ U MaTepUaNIOB KOJeOaTeIbHON CUCTEMBI, NeMI(UPYIOLIEro ACHCTBUS
Cpelbl Ha KOJIe0aTeIbHY 0 CUCTEMY H T.I1.).

B cB3m ¢ Tem, YTO ONTUMAaIbHOE YIbTPa3ByKOBOE BO3JEHCTBUE OOECIeUnBAET
MaKCHMaJbHYI0 MNPOU3BOJUTENLHOCTh TIpoIlecca WIM TOJYy4YeHHE KOHEYHOI'O MpPOJIyKTa
HAWIY4Ilero KadecTBa, BO3ZHUKAET HEOOXOAMMOCTh B HENPEPHIBHOM KOHTPOJIE MapaMEeTpOB
yJIBTPa3BYKOBOTO BO3ACHCTBUs (aMILTUTY b KojieOanuii). [Ipu 3TOM, KOHTPOJIE HEOOXOIUMO
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OCYIIIECTRIIATH B TEUYCHHWE BCErO >KM3HEHHOIO IMKIa yibTpa3BykoBoro (VY3) ammapara,
HauMHasg C €ro IMepBOHAYAIbHONW HACTPOWMKH, pealn3allid TEXHOJIOTMYECKUX IPOIIECCOB,
JTUArHOCTHKHU M PEMOHTA.

1. TIOCTAHOBKA 3AJIAYU

XoTa coBpeMeHHass BUOpPOMETpHUS pacroyiaraeT OOJbIIUM KOJUYECTBOM Ppa3IMYHBIX
MeTO/0B (MEXaHHWYECKHEe — KOHTAaKTHBIC, WHIYKIMOHHBIC, ONTHUYECKHE U JpyTHe),
NPaKTUYECKU BCE OHHM pa3paboTaHbl JUIsl MPOBEACHUS HM3MEPEHHH Ha HU3KHX YacTOTax
(mecATKU-COTHH TepII), U MOTYT MPUMEHSTHCS C OOJIBIINMH OTPAaHHYCHUSMH TSI H3MEPEHHUSI
aMIUIUTYAbl Konebanuit Y3 dvactoTel. M3-3a ocoOeHHOCTEH MpakTHyeckod peanuzanuu Y3
TEXHONOTUH (HEOOXOAMMOCTH TIPOBEICHUSI W3MEPEHHH B JKHIKOCTAX, B TOM 4YHCIE U
arpecCHUBHBIX, KABHTAIMOHHOTO paspylICHHs BHOCHMBIX [aTYdKOB) BCE  METOJbI
TPaJULIMOHHON BUOPOMETPHM HENPUTOAHBI I PEIICHUS 3a/1a4d HEMPEphIBHOIO KOHTPOJIS
aMILTUTY bl KoJIeOaHuil B IpolLecce peann3aluu NpoLueccoB XMMUYECKHX TEXHOIOTUH.

Takum o0Opa3oM, 3ajzady CO3[aHHS CHCTEMbl KOHTpPOJIS BBIXOJHBIX MapamMeTpoB Y3
annaparoB HY»KHO pa3JeJINTh Ha JIBE€ — 3TO CO3JaHHE YHUBEPCAIBLHOIO U TOUHOI'O METOAA, HE
TpeOyIOLero KaJuOpPOBKH O]l KOHKPETHYIO H3MEPUTENIbHYIO CHUCTEMY WM CHUTYalUIo, U
CO3aHHE YHUBEPCAJIBHOTO METO/la KOCBEHHOI'O M3MEPEHHUS M KOHTPOJIA, NPUTOAHOIO JUIS
NPUMEHEHUs1 HEMOCPEACTBEHHO B IMpOIecce pealu3alud JII000ro TEeXHOJOIMYECKOTo
nporecca.

2. CIIOCOB UBMEPEHUA AMIUINTY JIbI [TPU BO3SMOXHOCTHN BU3YAJIBHOI'O

HABJIFOJIEHMS KOJIEBTIOIIENCS TOBEPXHOCTH

Jns  pemeHus mepBod  3ajauM ObUI  MOJCPHU3UMPOBAH  W3BECTHBIM  CIIOCOO
HEMOCPEJCTBEHHOI'0 M3MEPEHHs aMIUIMTY[bl IMyTeM BHU3yaJbHOIO HaOIIOAEHUS KoseOaHWuH
U3Ty4alole MOBEpXHOCTH 4Yepe3 MHKpPOCKom. [l  MOBBILIEHHS TOYHOCTH U
IPOM3BOJUTENBLHOCTH  TIpollecca M3MEepeHUs ObUIM  HCMOJNb30BaHbl JIBA HCTOYHHKA
CTPOOOCKOMMYECKOr0 OCBELIEHUS C OTIMYHBIMU JIpYT OT JApyra JJIMHAMU BOJH M3JIy4eHHs, a
MOMEHTBl H3JIy4YE€HHUS KaXKJIOTr0 W3 HUX OBUIM CHHXPOHU3UPOBAHBI C MAaKCHUMaJlbHBIMU
K0JIeOaTeNbHBIMU CMELICHUSMH H3TyYarollel MOBEPXHOCTH YJIbTPAa3BYKOBOM KoJjieOaTeIbHON
cuctembl (Y3KC). JnuHbl BOJIH U3IIydeHUs ObUTH BBIOPAHBI TAKUMH, YTOOBI OHH BU3YalIbHO
BOCTIPHHUMAJIUCh KaK M3JydyeHHE KPACHOTO, CHMHEro WM 3eJIEeHOro IBeta. TakuMm oOpazom,
Opyu HaOMIOJACHHUU dYepe3 OKYJSp MHUKPOCKOMNA CO3[aeTcsi CBETOTEHEBOE H300pakeHHe,
cocrosimiee u3 Tpex 30H. lllupuHa cpemHell 30HBI COOTBETCTBYET pa3Maxy (yIBOCHHOM
aMIUTUTYyIe) MeXaHW4ecKux kosebanuii [2]. Cxema, MOsCHsOIAs MPUHIMI (HOPMUPOBAHUS
CBETOTEHEBOI'0 M300pakeHUs IpecTaBieHa Ha puc. 1.

OCHOBHBIMH MPEUMYLIECTBAMHU MPEUIOKEHHOTO CTPOOOCKOMMYeckoro crocoda [2]
SBIISIIOTCS. BO3MOXKHOCTH TIOJTy4€HHMs] aOCOJIOTHOM BEIMYMHBI aMIUTUTYAbl MEXaHHMUECKUX
KOJIeOAaHUH M OTCYTCTBUE HEOOXOAMMOCTH KalMOpOBKM CpEACTBA M3MEpPEHHs MOJ
KOHKPETHBIH THII, KOHCTPYKLHMIO M MaTepuan KojeOaTelbHOW CHCTEMBI, a Takxke (Gopmy
U3Ty4aole MoBepxHOCTH. Takum o00pazoM, crmocod MOXKET ObIThb MCIOJIB30BaH Kak
STAJIOHHBIN AJIS APYTHX CIIOCOOOB U3MEPEHUS.

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos



DNEeKTPOHHbIN XypHan «TexHuyeckas akycTuka» 2010, 13 3(13)
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Puc. 1. Cxema dhopMHupOBaHUs CBETOTEHEBOTO M300payKEHUS

HccnenoBanne  (QyHKIMOHAIBHBIX  BO3MOXKHOCTEH  CTPOOOCKOIMHMYECKOro  crocoba
U3MEPEHUS MO3BOJIWIO YCTAaHOBUTH BO3MOXKHOCTb H3MEPEHHs PACIpEesICHUS] aMIUIUTYIbI
KOJICOAHUH BJIOJIb BCEM KPOMKM BHAMMOTO B OKYJISIp MHUKPOCKOINA yYacTKa H3JTydaromien
noBepxXHOCTU paboyero oxkonuaHws [3]. [Ipuyem, OTHOBpEMEHHO yIalloCh HAOIIOJAaTh BCE
KOJICOAaHUs1, COBEpIIaeMble B IJIOCKOCTH, EPIEHIUKYISAPHON ONTHYECKOW OCH MHUKPOCKOTIA.
Ha puc. 2 npencraBieHO CBETOTEHEBOE U300paKeHUE, BUAUMOE B OKYJISIpE MUKPOCKOIIA, MTPH
U3MEPEHUN aMIUINTYJbl pabodyero MHCTPYMEHTa B BHJE IIWIA CO CJEerka H30THYThIM
OKOHYAHUEM.

Puc. 2.

Pacnpenenenue aMmiuTyapl KojaeOaHHi
BJ0J1b paboueii moBepxHoctn Y3KC

Konebanus, coBepiiaeMble € MPOTUBOIOJOKHBIMU (a3aMu, JIETKO Ppas3iIHyaroTcs, T.K.
UMEIOT pa3nuuHble IBera (WiIM sIPKOCTH) cBedeHus. Ha puc. 3 mpencraBieH mpumep
CBETOTEHEBOT0 M300paKeHUs, HA KOTOPOM BHUIHBI KOJIEOAHNUS C IPOTUBOMOIOKHBIMU (pa3amu
U TOYKa MUHHMYyMa.

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
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Puc. 3.

Pacnipenenenune aMminTy sl KoJieOaHUN
BIIOJIb paboueii moBepxHoctu Y3KC

K coxxanenuto, Bu3yanbHOe HaOJIIOJACHHE OMEPATOPOM CHIKAET TOYHOCTh KOHTPOJIA U HE
MO3BOJIIET ABTOMATH3MPOBATh TMpolecc wu3MepeHus. [lns aBToMaTuzaluu mpolecca
u3MepeHus ObLIO HCIOIb30BAHO JBa CIOc00a PETUCTPallUU Pe3yIbTaTOB U3MEPEHUS.

[lepBbiii 3aKiaO4aeTcs B HCIOJIB30BaHUU HHU(poBoro ¢otorpaduyeckoro ammapara s
PETUCTpAllMd CBETOTEHEBOTO0 HM300pakeHHUs M TOcieayronieil oOpaboTKU CTaHAapTHBIMU
MeToaamMu MUQPOBOK 00pabOTKH CHUTHANOB. Takoi crmocod, XOTs W TMO3BOJISIET JOCTATOYHO
JIETKO BECTH MPOTOKOJIMPOBAHME PE3YyJbTAaTOB H3MEPEHHs, KOHTPOJIHpOBaTh (Qa3zy u
pacopeneneHue KojgeOaHWW BIOJNb TMOBEPXHOCTH, OJHAKO HUMEET OrpaHWYeHHE II0
OBICTpOICHCTBUIO U TpeOyeT /tst mudpoBor 06padotku K.

Bropoit cmoco® permcrpanuu  3aKirO4aeTcss B clenyiomeM. llepexphiBacMbIii
KOJICOTIOMIMMCS TEJIOM CBETOBOM MOTOK MPOIYCKAIOT Yepe3 OrpaHUYUTENbHYI0 Tuadparmy
OTBEPCTHEM TMPSMOYTOIBHOW (OPMBI, KOTOPYIO PpAacIojararoT TaKuM o0pa3oM, dYTOObI
HaIpaBJIeHUE KoJieOaHUM Tejla COBIAAI0 C OJTHOM M3 TpaHel ee oTBepcThs. He mepekpriTyro
4acTh CBETOBOI'O MOTOKA pa3lEislOT Ha JIBa PABHBIX CBETOBBIX MOTOKA, MPU 3TOM OJMH M3
HUX TMPOXOJUT Yepe3 CBETOMUIIbTP, MPOIYyCKAIOUINI TOJIBKO HM3ITy4YEHHE, MUMEIoIee UIUHY
BOJIHBI M3JIyYE€HHS [IEPBOTO UMITYJIbCHOTO UCTOYHHMKA M3JIy4YEeHHs], & BTOPOU MPOXOIUT uepe3
Ipyroi cBeTOGWIBTP, MPOIMYCKAIOUIMI TOJNBKO H3JIy4eHHE, HMEIollee [UIMHY BOJHBI
U3Ty4YeHHUs] BTOPOTO MUMITYJIbCHOIO MCTOYHUKA M3NTydyeHus. Kaxaplii cBeTOBOW MOTOK IMagaeT
Ha OTHENbHBI TpeoOpazoBaTelb  OCBEUICHHOCTh-HANPSIKEHUE, TMPUYEM  YKa3aHHbIE
npeoOpazoBaTed UMEIOT PaBHYIO UyBCTBUTEIBHOCTD, HO MEPBbIM — K U3ITYUYCHHIO C JUIMHOMN
BOJIHBI M3JTy4€HHUS TIEPBOr0 UMITYJICHOIO UCTOYHHKA M3JIYUYEHHUS, @ BTOPOH — K U3ITYUEHUIO
C JJIMHOM BOJIHBI M3JIy4YE€HHS BTOPOTO HMITYJIbCHOTO HCTOYHHMKA HW3Ty4YeHUS. AMIUIUTYIY
KoJieOaHUN TpU OSTOM ONPENESIIOT 1O Pa3HOCTH HANPSHKEHUH  PErHCTPUPYEMBIX
ANEKTPUYECKUX CUTHAJIOB.

CyImHOCTh MPENIOKEHHOTO0 CHocoda perucTpanuu MOosiCHSAET puc.4, Ha KOTOPOM
CXEMaTUYHO TPEACTaBIEHBI MPOILECCHl MPeoOpa30BaHUsI CBETOBBIX MOTOKOB, MCIYCKaeMbIX
nepBbiM (a) ¥ BTOPBIM (0) MMITYyJBCHBIMH HCTOYHHKAMHU H3IYUYCHHS, MPOUCXOMASIINE TPU
W3MEPECHUH aMIUTUTYyAbl U 00paboTke pe3yibTaToB. Pa3zpaboTaHHBIN CHOCOO perucTparuu
MO3BOJINJ 3HAUUTEIHHO CHU3UThH BPEMsI OZJHOT'O U3MEPEHHUS.

OmnpITHas peanu3anysi HOBOrO crocoba U3MEpeHus, He3aBUCUMO OT CIIOco0a PerucTpaluy,
rokasajga ero BBICOKYI0 TOYHOCTh U 3((EKTUBHOCTh NpU IEPBOHAYAIBHON HACTpOIiKe,
JTUArHOCTHKE M pEMOHTE Y3 anmnaparoB pa3IMyHOro TUIA U Ha3HAUEHUSI.

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos
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OCHOBHBIM HEAOCTAaTKOM CO3JIaHHOTO CIOCO0a KOHTPOJIA SBIISETCS HEBO3MOXKHOCTH €T0
NPUMEHEHUs JJIi KOHTPOJIA B JKUIKUX Cpelax, pa3MepHod oO0paloTke, T.e. B TeX CIIydasX,
KOrZla HET BO3MOXKHOCTH OCYIIECTBIISITh BHU3yallbHOE HaONOJeHUEe KoJebmromeiics
MOBEPXHOCTH.

Puc. 4. IIpeoOpazoBaHne CBETOBBIX IOTOKOB BO BTOPOM CIIOCOOE pEerrUCTpaIiui
1 — umnynvcuvie ucmounuxu uznyuenus, 2 — Konebaoueecs meno, 3 — 02pAHULUBAIOWASL
ouaghpaema c omeepcmuem npAmMoy2oivHou opmel, 4 — npusma, 5, 6 — ceemoghunbmpet,
7, 8 — npeobpazosamenu «oceewjeHHOCMb-HANPANCEHUEY

3. CIIOCOBb U3MEPEHUA AMIUIUNTY AbI ITPM HEBO3MOXHOCTU

BU3YAJIBHOI'O HABJIFOJIEHMA N3JTYYAIOIIEN ITOBEPXHOCTH

Jns pemieHuss mpoOiieMbl KOHTPOJS aMIUIUTYJbl [P HEBO3MOXHOCTH BHU3YaJbHOTO
HaONIONEHNST  KOJICOMIOMmIeHcss MOBEPXHOCTH HEOOXOJMMO CO37aTh  HOBBIH  cIIoco0
HENPEPHIBHOIO  KOHTPOJISI  aMIUIUTYJbl  KOJIEOAHWH HEMOCPEACTBEHHO B  Ipoliecce
JKCIUTyaTauuu Y3 TEXHOJOIMYECKMX ammaparoB. OuYeBUAHO, 4TO B 3TOM Clydae, CIOCO0
JIOJIKEH OBbITh OCHOBaH Ha KOCBEHHBIX M3MEPEHUSAX AIEKTPUUYECKUX MapaMETpOB camoro Y3
annapara. Ilockoiabky u3BECTHO, uTO BBIXOJHBIE mapameTpbl Y3KC 3aBHCAT OT pexuma
JMEKTPUYECKOTO THMTAHUSA, BO3HHUKAET HEOOXOJWMOCTb OIpEAEIUuTbh — Kakas U3
INEKTPUYECKUX BEJIMYMH, KOHTPOJIUPYEMBIX Ha BXOJE MpeoOpa3oBaTesisi: HalpsLKEHUE, cuila
TOKa WJIM MOIIHOCTh, CHOCOOHA JaTh HamOoJiee TOJHYI0 U JOCTOBEPHYIO MH(MOPMAIUIO O

SHAYCHHUU aMINIUTY bl MEXaHUYCCKUX KOJIEOaHMUIA.

3.1. Teoperunueckoe 000CHOBaHHE

Jns  BBISIBIGHHS ~ KOHTPOJIMPYEMOH  JJIEKTPUYECKOM  BEIMYMHBI  UCHOJB3YIOT
YHUBEpCAJIbHBIN MeTon Y. M330Ha U METOA 3JeKTpOMEeXaHW4eckux aHanoruit [4]. Taxoi
MOJIXOJ] TIO3BOJIIET CO3/1aTh, MIPEJICTABICHHYIO HA PHUC. O SKBUBAJICHTHYIO CXEMY 3aMELICHUS
nbe3odnekTpudeckon Y3KC.

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos
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B cxeme 3amemeHus WHIYKTUBHOCTh L, 9SKkBuMBaJeHTHa KojeOJIomeHcss Macce

npeobpasoparens, emkocTh C,, — THOKOCTH, aKTMBHOE CONpOTHBIEHHE R, —
COTPOTUBJICHUIO MEXaHWYECKUX TMOoTepb, R, — compoTHBieHHIO u3TydeHuss, C, —
IEKTPUYCCKON EMKOCTH IbC30KCPAMUYCCKHX ONEMEHTOB, R, — JMOICKTPUYCCKHM
TIOTEPSIM.
O
Puc. 5.
Lm
| Cm CxeMa 3aMelIeHHs TThe303IEKTPUYECKOH
Usx D Ry _| Cx KoJIe0aTeIbHON CHCTEMBI
|:| Rm
RH
O

CompoTHBiIeHHE MEXaHUYECKUX MOTeph R,, 00ycIOBIEHO BHYTPEHHHM TPEHHEM YaCTHIL
Marepuana npu konebanumsx. Kpome Toro, B MecTax 3akperuieHUs] IpeoOpa3oBaTelisi TaKkKe
UMEIOTCSI TOTEPU MEXaHW4YeCKOW SHeprur. CUIIBI TPEHUSI MPOIOPLUUOHATBHBI KOJIe0aTeIbHBIM
CKOPOCTAM, KO3((GUIMEHT MPOMOPLUUOHAIBHOCTH MEXKAY HHMH UM €CTh aKTHBHOE
MEXaHW4YeCKOe CONPOTUBIICHHE, B KOTOPOM BBIJEISETCS MOIIHOCTD OTEPH.

ComporuBieHne wu3nydeHus R,  ompeaensiercss mnapamMeTpaMd — U3IydaTens U
IPONOPIIMOHATBHO BOJHOBOMY CONPOTHBICHUIO OKPYXAIOUIEH Cpenbl. DJeKTpudecKas
emkoctb C,  oOyciioBIeHa TEOMETPHYECKHMH pa3MepaMH ¥ AUIIICKTPHIECKON
IPOHUIIAEMOCTHIO MaTepHata Ipeodpa3oBaTes.

Omementst L, , C,,, R,, R, 00pa3yloT Tak Ha3plBacMyl0 «MEXaHHYECKYIO BETBHY»
HKBUBAJICHTHOHN 3JIEKTPUYECKON CXEMBI MTbE303IEKTPHUECKON KOJIeOATETbHON CUCTEMBI.

[Ipu pe3oHaHce mOCIeOBaTEILHOTO MexaHumdeckoro kourtypa (L,,C,, Ha puc. 5) nonnoe
CONPOTHUBIIEHHE KOHTypa PaBHO HYJIO U CXEMy 3aMELICHUs YIOOHO INPEICTaBUTh B BUJE,
IIOKAa3aHHOM Ha pHc. 6. PeakTHBHOCTh HAarpy3kd Ha PE30HAHCHOW YacTOTE OIpPEIEISIeTCS

emkocthio C, .

@ ® ®
Rm
Puc. 6.
Ck
Usx |:| Ro L CxeMa 3aMelieHus Tbe303JIEKTPUIECKOro
R npeoOpa3oBaress Ha PE30HAHCHOM YacToTe
O ® ®

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
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Bnanu ot yacTtoT pe3oHaHca TOK B LIETIH BO30YKIAIOUINX AIEKTPOAOB Majl U ONpeaesseTcs
B OCHOBHOM MEKAJIEKTPOIHOM eMKOCThI0. [To Mepe nmpubinxeHus: 4acToThl BO30YKIAIOLIETO
HanpspKeHUsT K 4acToTe MexaHudeckoro pe3oHanHca Y3KC — amminTyaa MeXaHHMYECKUX
KoJIeOaHMI pacTeT, JOCTUTas MaKCUMyMa Ha 3To# yacTtorte. [IpomopiroHansHO BO3pacTaeT u
3apAn Ha 3yeKTpoAax. [1omsipHOCTE 3apsAI0B M3MEHSETCS C YaCTOTOM BXOAHOTO CHUrHaja, B
pe3yapTaTe 4Yepe3  IMbE303JEKTPUYECKUM  AJIEMEHT IPOTEKAaeT MEPEMEHHBIM  TOK,
MIPOMOPIUOHATIEHBIA aMIUTUTYAE MEXaHUUECKUX KOJIeOaHHi.

AHanu3 3KBUBAJICHTHON CXEMBbI IIbE30JIEKTPUUECKON CUCTEMBI IO3BOJIMII YCTAHOBUTH, YTO
3HAaYCHHUE aMIUTUTYAbl MexaHndecknx konebannit Y3KC, B nuHTEpBasie IMHEHHOCTH CBOICTB
CHCTEMBI, TPSMO TPOMOPIIMOHATBHO 3HAYCHHI0O TOKA MEXAaHHUYECKOW BETBU (T.e. pa3HHIIC
MEXIYy TOJHBIM TOKOM KOJIEOATE€IbHOM CHUCTEMBI M €r0 E€MKOCTHOM COCTaBIISIONICH,
00yCJIOBJICHHOW COOCTBEHHOM JJIEKTPUUECKOW €MKOCTHIO MbE303JEKTPUUECKUX AIEMEHTOB
CHCTEMBI), T.€. OTIPEICISACTCS KaK:

A=M-I1_,
rae A — amMIuMTyJa MEXaHM4YecKHX KosiebaHui mamydaromeil mosepxHocta Y3KC, |, —
Tok Mexanndeckoi BeTBu Y3KC, M — k03 GHUIIMEHT MPOIOpIHOHAITBHOCTH.

Takum  oOpa3om, s CcTaOWIM3AIMM  aMIUTMTYIbl  KoJieOaHWW  HEAOCTaTOYHO

crabmin3upoBath BenuuuHy Toka | wnm Hampspkenuss U nmranus Y3KC, a HeoOxomumo

CTa0WIN3UPOBATh 3HaUEHHE Toka Mexannueckoii setsu |, Y3KC.

K coxanenuto, Takoil crnoco0 cTaOWIM3alUU aMIUTMTYABl KOJeOaHUN HEe MONyYns
MPAKTHYECKOTO PpACHpOCTPaHEHUs W3-3a OTCYTCTBUS HMH(OpMANMM O 3HAYCHUH U
3aBUCHMOCTH  BEIMYMHBI  Kod((uIMEeHTa  MPOMOPIUOHATBFHOCTH  OT  MapaMeTpoB
UCTIONIB3YEMBIX MHE303JEKTPHUECKHUX KOJIeOaTeIbHBIX CUCTEM.

3.2. DkcnepuMeHTAJbHbIE HCCIETOBAHUS

JIns mpakTUYecKOro MPHUMEHEHHUs Croco0a, MOATBEPKIACHHS BO3MOKHOCTH KOHTPOIIS
aOCOJIIOTHOM  BEIIMYMHBI ~ aMIUTMTYJbl  KOJICOAHWW  M3JIydaromield TMOBEPXHOCTH  TIO
anekTpudyeckuMm mnapamerpam  Y3KC, co3maHus crnenuaiu3upOBaHHBIX YCTPOMCTB A
NPAKTUYECKON peanu3allii MEeTOJla, YCTAaHOBJIEHUS TOYHOCTH TaKMX H3MEPEHUH U
onpezieNieHus] TPaHUI] UX MPUMEHUMOCTH B peallbHbIX YCIOBUSX paboTel Y3 ammapara
HEOOXOMMO JIeTalbHOE MCCIEeI0OBaHUE Mpoliecca KOHTPOJS aMIUIUTYIbI 10 AJIEKTPUUECKUM
napametpam Y3KC.

Jns  BbISABICHHS XapakTepa 3aBHCHUMOCTEH OBLIM MPOBEIEHBI JKCHEPUMEHTATbHbBIE
UCCJIETOBAHMSI TI0 MPAKTUYECKOMY OMPEEIICHUI0 KO3 PUIMEeHTa MPONOPUHOHAIBHOCTH. [
U3MEpPEHUs] aMIUIUTYAbl MEXaHMYEeCKMX KoyieOaHMil ObLI HCIOJIb30BaH Haubosiee MpPOCTOH,
TOYHBIA W YHHBEPCAIBHBIH CTPOOOCKOMUYECKUN CIOCOO HEMOCPEICTBEHHOTO H3MEPEHUS
abcomoTHONW BenmuuuHbl amruutyd [2, 3]. Jlns wccnenoBaHust ObLT B3SAT CEPHUHBIN
TEpaneBTHUCCKUI  yIbTpa3ByKoBO# ammapar «Tomswmiop-MM»  [5], mockonbky B
CTaHJapPTHYIO0 KOMIUJICKTAIMIO BKJIFOUEH HAOOp CMEHHBIX pad0ounX HHCTPYMEHTOB, KaXKIbIi U3
KOTOPBIX HMeEEeT pa3iuuHyio (opmy u anuHy. BHemHuit BuI paboymx HHCTPYMEHTOB
npencTaBieH Ha puc. /. CTannapTHbI Ha0Op BKJIIOYaeT paboune MHCTPYMEHTHI ABYX JJIUH:

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos
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MOJyBOJIHOBBIC (pHc. 7, paboure WHCTpyMeHTHI Neb—7) W IBYXIOJyBOJHOBBIE (pHC. 7,
paboune wuHCTpyMeHTHI Nel, 2). HMHCTpYMEHTBHI HE TOJBKO OTJIHYAIOTCS IO JUIHHE
(MOTyBOJHOBBIE W BOJHOBBIE), HO M HMMEIOT pa3IMYHbIC TUAMETPHI  TOPIIEBOM
MPUCOEAUHUTEIBHON TIOBEPXHOCTH, IIOCKOJIbKY OJIHA TpYINa TOJIYBOJIHOBBIX pPabounx
MHCTPYMEHTOB CIIEHUANbHO Obla BBINOJIHEHA M3 3aroTOBOK MEHbIIETro auamerpa. Jlis
noJjiyuyeHus: H(OpMallMK O XapakTepe 3aBUCUMOCTH aMIUIUTYAbl MEXaHUYECKUX KoseOaHUil
OT BEJIMYMHBI TOKA, TIPOTEKAIOIIETO B MexaHndeckor BeTBu Y 3KC, Habop MHCTPYMEHTOB OBLIT
nomnojiHeH pabounmu wHCTpyMeHTaMu N3, 4. OCHOBHBIM OTJIMYHMEM OJTHX paboumx
WHCTPYMEHTOB SIBIISIETCS, TO, 4YTO JHAaMETP MPHUCOSIMHHUTEIHLHOTO TOpla pabodyero
uHCTpyMeHTa Ned cOOTBETCTBYET IpyMIE ABYXIOIYBOIHOBBIX, XOTSI U UMEET MOIYBOJIHOBYIO
mmHy. s pabodero mHcTpymMeHTa Ne3 cIpaBeUIMBO MPOTHBOIOJIOXKHOE YTBEPIKICHHE
(IBYXITOJTYBOJTHOBOW MHCTPYMEHT C COCIUHHUTEIIBLHBIM TOPIOM MeHbIIero auamerpa). Oba
9TH paboYMX WHCTPYMEHTa OBLIM COTJIACOBAHBI IO YAaCTOTE C AJIEKTPOAKYCTHYCCKUM
npeoOpazoBarenem Y3KC.

Puc. 7.

Baenuii Bua CMEHHBIX pabouux

WHCTPYMEHTOB

CrangapTHasi cxema CHCTEMBbI YIIPaBJICHHUS SJIEKTPOHHOIO reHeparopa Oblaa JOMOJIHEHa
U3MEPUTENFHOM  CXeMOH, peanu3ylIIuid pa3HOCTHBIM  CcHoco®  M3MEpeHUs  TOKa,
npoTekaroniero B mexanudeckoit BetBu Y3KC. M3mepenus mpoBOAWIUCH TMPU OTCYTCTBUHU
BIIMSHHS AKyCTHYECKOW HArpy3ku Ha pabo4uii MHCTPYMEHT (M3MEpEHHUs! MPOU3BOIMIKCH B
BO3IyXe€).

boun mpoBeneHbl CHHXPOHHBIE HU3MEPEHHS AaMIUIUTYJIbl MEXaHHYeCKHX KoseOaHuil
MOCPEACTBOM CTPOOOCKOIUYECKOTO CIIOCO0a U M3MEPEHUEM aMIUIUTYAbl TOKA MEXaHUYECKON
BeTBH, Npu 3akperuieHnn Ha Y 3KC pa3andHbIX CMEHHBIX PaO0YMX HHCTPYMEHTOB.

[TomrydeHHble rpaduKy 3aBUCUMOCTH aMIUIUTYAbl MEXaHUYECKUX KOJI€OaHUM OT BETUYMHbI
TOKa MEXaHWYECKOW BETBHU Ipe/ICTaBJICHBI Ha puc. 8.

AHanu3 3aBUCUMOCTEN CBUAETEIBCTBYET O TOM, UTO:

— aMIUTUTYJla MEXaHWYECKMX KoleOaHUNl TMpu YBEIUYEHHWH TOKA, IPOTEKAIOLIEro B
Mexanudeckoil BeTBH Y3KC, um3MeHseTcs JMHEHHO UIsi BCeX pabOuynx HMHCTPYMEHTOB,
npUYeM JIMHEHHOCTh HE HaApyIIaeTcss BO BceM pabodeM auarasone aMmrmuutyn (ot 25 1o
90...150 MKM JuIs pa3HBIX THIIOB pabOYMX HHCTPYMEHTOB) Kak JJIsl CTAHIApPTHOro Habopa
pabouynX HHCTPYMEHTOB, TaK U JIJIs TONOJHUTENbHBIX;

— rpapuKy 3aBHCHUMOCTH aMIUTUTYIbl KOJeOaHWN OT TOKA OTIMYAIOTCA TOJBKO YTIJIOM
HAaKJIOHA, MIPUYEM yTOJI HAaKJIOHA 3aBUCUT OT JUIMHBI pabOuero MHCTPYMEHTA, a MPU PaBHBIX
JUTMHAX — OT IUIOIIA U U3Tydaroliel MOBEPXHOCTH.

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos
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Puc. 8. I'paduk 3aBHCHMOCTH aMILTUTY/IbI MEXaHHYECKHUX KOJICOAHUH OT BEJIMINHBI
HaMpsHKEHUs, TPONOPIUOHATLHON TOKY MEXaHUUECKON BETBH, JUIS pa3IMYHbIX pabodmnx
WHCTPYMEHTOB

Takum o0pa3oM, B pe3yjibTare HCCIEAOBaHUN IIOKa3aHO, YTO TMpPH OTCYTCTBUU
aKyCTMYECKOW HArpy3Kd, IEHCTBYIOLIEH Ha W3IyYarollyl0 MOBEPXHOCTh, 3aBUCHUMOCTh
aMITUTYIBl MEXaHWYECKHX KoJieOaHWW OT Toka MexaHumdeckoil BerBu Y3KC sBisercs
JUHEMHON. AHAJIOTMYHBIE pE3YyJbTaThl IMOJYYEHBl MPH HUCHOJIb30BAaHUU  Pa3IMUHBIX
TE€XHOJIOTMYECKUX UHCTPYMEHTOB.

[TockobKy ~ pacCMOTPEHHBIM  ClIydall UW3JIydeHUs] B Ta30BbIE CpElbl  SABJISETCA
UJCATM3UPOBAHHBIM U B PEAIbHON MPAaKTHUKE MpUMEHEHUs Y3 KoJeOaHU MpPaKTUYECKH HE
BCTpEUaeTCs,, BO3HUKAET HEOOXOAMMOCTh B IMPOBEIEHUU JOMOJHUTENBHBIX HCCIEeI0BAaHUI
BJIMSTHUS aKyCTUYECKOM Harpy3KH Ha TMHEWHOCTH BBISBIIEHHBIX 3aBUCUMOCTEH.

3.2.1. Hccnedosanue enusanus 6euduHbl aKycmuieckol Ha2py3Ku

JlanpHelmne WccaeqoBaHUA 3aKIIOYATNCh B H3MEPEHHH AMIUIUTYABl MEXaHHYECKUX
KoneOaHui TpH CTaOMIM3alMM BEJIWYMHBI TOKA MEXaHHMYECKOH BETBH M IOCTETIEHHOM
YBEJIMYCHNH aKyCTUYECKON Harpys3KH.

Bremamii BUa SKCIEpUMEHTAIPHONM YCTAaHOBKH MPEJCTaBJICH Ha puc. 9.

i ' lwﬂ. .

y
LG

Puc. 9. Buemnuii BU yCTaHOBKY TTO3BOJISIONICH U3MEHSITh YCHIIHE MPHKUMA K U3ITydaromen
IIOBEPXHOCTH

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos
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[lpu mpoBeneHHWM WCCIIEAOBAaHUM, KojeOaTelpHas CHCTEMa JKECTKO (UKCHUPOBAIIACH.
CtpobocKoMYecKrii M3MEpUTENh HACTpAaMBAJICS HAa HW3MEPEHHE B TOYKE pabodero
OKOHYaHUSI, COBIAJAIONICH C TEOMETPHUECKUM IIEHTPOM pabouero OKOHYaHus. 3a Ha4allbHOE
COCTOSIHME TTPHUHUMAIIOCHh TAKOE 3HAYCHHE MMUTAIOIIET0 HANPSHKCHHUS, IPH KOTOPOM BEJIMYHHA
aMITTUTYIBl MEXaHW4YeCKHX KosieObaHmii coctaBisuia 60 MkMm. 3atrem k obiactu pabodero
OKOHYaHHUsI OJM3KOM K TOYKE M3MEPEHHS aMIUTUTYIbI MPHKUMAJCS PE3UHOBBIA AIIEMEHT.
KoHeuHbIM ycHIMEM MpHKAMa MPUHUMAIIOCH YCHIIME, TIPU KOTOPOM BEJIMYWHA THTAIONIETO
HanpspKeHUs yBeanuuBaiach Ha 50% Mo OTHOIIECHHWIO K MCXOJHOMY COCTOsHHIO (paboTa 6e3
aKyCTHUYECKOI Harpy3ku). BHyTpH yka3aHHOTrO WHTEpBaja MPOBOIUIOCH YEThIPE N3MEPEHHUSI.
PG3YJ'ILT3TI>I I/I3M€pCHI/II71 MMoKasaji, 4ro B MEpcaciaX YKAa3aHHBIX AKYCTHYCCKHUX Harpys3okK,
CTa6I/IJ'II/ISaHI/I$I BEJIMYMHBI TOKAa MEXAHWUYECKOM BETBH OO0ECIeYHUBaET CT3.6I/IJ'II/I33.III/IIO
aMIUIUTY/1 MEXaHUUYECKUX KoJieOaHUH ¢ TOYHOCThIO He MeHee 7%. [lomyueHHble pe3yiabTaThl
ObLIH IMOATBCPIKIACHDBL npu MMPOBCACHNU I/ICCJ'IGI[OBaHI/Iﬁ C IMPUMCHCHUCM Apyrux
YJIbTPa3BYKOBBIX alllapaTosB.

Cepust CBETOTEHEBBIX N300paKEHHIA KOJIeOaTeIbHOTO Mpoliecca mpeacTaBieHa Ha puc. 10.

Puc. 10. Cepust CBETOTEHEBBIX N300paKeHHI K0JIeOATEILHOTO IPOIIeCcca, HILUTFOCTPUPYIOINX
HCU3MCHHOCTb aMIIJIUTY bl MCXaHUYCCKUX KOHC6aHI/II71 npu UBMCHCHUH YCUJIUA TPHUIKUMA

TakuM 00pa3oM, MONTy4YeHHbIE PE3yJbTAaThl CBUACTEIBCTBYIOT O TOM, YTO 3HAYEHUE
aKyCTUYECKON Harpy3ku (M3MEHEHHUS IJIOTHOCTH, BSI3KOCTH M T.II.) HE BJHMSIET Ha TOYHOCTD

MMOJTYYCHHBIX 3aBHCHUMOCTEH.

3.2.2. Pezynomamet sxcnepumenmanvuuix ucciedo8anuil

Pe3ynbTaThl HMCCeOBaHWEN TO3BOJNWIIM CHAENATh BBIBOA 00 OTCYTCTBHH, HJIM TOYHEE,
HE3HAYUTEIPHOM BIMSHUM aKyCTHYECKOW Harpy3kd Ha JIMHEHHOCTh HCCIIEAyeMOU
3aBHCHUMOCTH.

Kak Obuto mMoOKa3aHO, BEMMYMHA yTiia HAKIOHA HMCCIIEAYeMOW 3aBUCHMOCTH OMNPEICISICTCS
JUTMHOM pabovero MHCTPYMEHTa TOJBKO JJIsi CTAHAAPTHOTO Habopa paboumX HMHCTPYMEHTOB.
[Tnomane wm3mydaromeld MOBEPXHOCTH, XOTS W OKA3bIBACT BIMSHUE HA Yroj HAKJIOHA, HO
CIIO)KHA B BBIYMCICHMM W HE BCEr/Ja OYEBHIHA H3-32 TOTO, 4YTO HEKOTOphIe pabodme
MHCTPYMEHTBl MMEIOT pabouee OKOHYAHWE CIOKHOH (opMbl. B CBS3M € 3TUM BO3HHUKIA
HEOOXOAMMOCTh TIPOBECTH JOTOTHUTEIBHBIC NCCIIENOBAHM UTA BhIsiBIIeHNs mapameTrpa ¥Y3KC,
HanOoJIee MOJTHO XapaKTepU3YIOUIETo 3HaUeHNE KO PHUIIMEeHTa MPONOpIHOHATEHOCTH M .

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos
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Teoperudeckoe omnpenenenue koddduumeHTa mpomoproHanbHocTd M 3aTpyaHeHo,
MOCKOJIbKY OH XapaKTEepH3yeT OJHOBPEMEHHO MpeoOpa3oBaHUE 3IEKTPUUYECKON IHEPruu B
corjiacyromeM KojebaTeIbHOM KOHTYpe JJIEKTPOHHOIO TeHepaTtopa, IpeoOpa3oBaHue
JNEKTPUYECKOM SHEpPruu B YyIOpPyrue MeXaHUYecKue KoleOaHUsi Ibhe303JIeKTPHUECKUX
3JIEMEHTOB M YCHJICHHWE ATUX KOJIeOaHWUW TP paclpOCTPaHCHUH BJOJbL BCEH KojaeOaTenbHON
CUCTEMBI.

B OGonbumimHCTBE cilydaeB BIMSHUE BCEX MEPEUHCIECHHBIX MapaMeTpoB mpeolOpa3oBaHUs U
YCUJICHHSI ONpeAessieTcs Npu NpoeKkTUupoBaHuM KoHCTpykuun Y3KC u  HacTpoiike
AJIEKTPOHHOI'O T€HEPATOPA, U OCTAETCS HEU3MEHHBIMU B TEUEHHE BCETO CPOKa IKCILTyaTalluu
V3 anmapara. OnHako B mpolecce dKCIuTyaTanuu Y3 anmapara, pu UCIOJIb30BaHUU OJTHOM
KOJICOATEIBPHOM CHCTEMBI M €€ KOMIUICKTAI[MH pPa3IMYHBIMH CMEHHBIMH pabOYrMU
UHCTPYMEHTaMH (IIOJYBOJIHOBOM WJIM MHOTOIOJYBOJHOBOW JUIMHBI), BO3MOKHO H3MEHCHHUE
K023 unmeHTa yCuiIeHus, XapakTepU3yIOIIEero YCUICHHE MEXaHUIECKUX KOoJeOaHWid Py MX
pacmpocTpaHeHHH BAOJNb CHCTEMB. B 3TOM cioydae 3HaueHHWe KoOd(QQHUIHEHTa
npornopuroHagbHOocTH M Oymer 3aBuceTh 0T Kodpdummenta ycwienus Y3KC c¢
3aKpEMJICHHBIM CMEHHBIM pabOYMM HMHCTPYMEHTOM M MOXET OBbITh IHPEJCTABICHO B

CJIEIyIOIIEM BH/JIE!
M=M"K

yc
rre M’ — ko3 duImeHT TPOMOPIHOHATBHOCTH MEKAY BEIMYMHON TOKA MEXaHHIECKON
BETBH M aAMIUIATY IO MEXaHUYECKHX KOJICOAHNH, HE YUUTHIBAIOUINHA KOA(PPUIIMECHT yCUICHUS

V3KC, K,. — xkoapdumuent ycunenns Y3KC ¢ 3aKkperuieHHBIM CMEHHBIM DPabO4YuM

UHCTPYMEHTOM.
B cBA3u ¢ 3TUM BO3HHMKAaeT HEOOXOAMMOCTB, A KOHTPOJS BEIWYMHBI AMIUIUTYIBI
MEXaHMUECKUX KOJICOAHUH HEMOCPEICTBEHHO B Mpoliecce paboTsl Y3 anmapaTa, IpOU3BECTH

KanuOpoBKy (pacueT BenuuuHBI Koddduimenta M mo mamepeHHbiM 3HaueHusM A u | ),

T.. TPOU3BECTH CHUHXPOHHBICE U3MEPEHHs] AaAMIUTUTYJIbl MEXaHMUYECKUX KoJieOaHui u
aMIUIMTYJIbl TOKa MexaHuueckod BerBM Y3KC mnpu mnocinenoBaTesibHOM — YBEJIHMYECHUH
HanpsokeHus: nutanus Y3KC. 3HaueHune TaHTeHCa yrila HakjoHa rpaduka 3aBUCUMOCTH
aMIUIUTYAbl MEXaHMYECKUX KOJIeOAaHWH OT BEJIMYMHBI TOKA MEXaHWYECKOW BETBU K OCH
abcrucce OyJIeT COOTBETCTBOBAThH 3HAYCHHIO KO3 durrenta M .

Jns  panpHeWIIero aHanW3a XapakTepa 3aBHCUMOCTEH Oblla TPOBEJCHA JIMHEWHAsS
anmnpoKCHMaIUs IOJYyUYEHHBIX TaHHBIX, 3aBUCUMOCTbBIO BH/IA:

A=M:l _+C,
rie C — 3HaveHWe aMIUIUTYbl MEXaHMYCCKHX KOJCOAaHUI B TOYKE MEPECEUYCHHUSI C OChIO
OpJIMHAT.

OtnmuHoe oT Hynsa 3HaueHHe C MMO3BONAET chaenaTh BHIBOA O TOM, YTO IPH HYJIEBOM
3HAQUEHHUH TOKA MEXaHMYECKOH BETBH CYIIECTBYET HEKOTOPBIH YpPOBEHb aAMILIHTYIbI
MEXaHMUYECKUX KojeOaHui. DTO HEBO3MOXKHO W, BEpOsTHEE BcCero, oOBsCHseTCs Oonee
CIIO)KHOM (HhOPMOM 3aBHCHUMOCTH aMIUIUTYABI OT BEIUYMHBI TOKA NPU MalbIX 3HAYCHUSX.
Ob6nacte  ammuutyn MeHee 5...10 MKkM  peako mOpuMeHseTcs OpU  pealu3aluu
TEXHOJIOTUYECKUX POLIECCOB U TIOATOMY HCKITIOYCHA M3 JabHEHIIIEr0 pacCMOTPEHHS.

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
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Uucnennple 3HavueHHs ooOmero kodddummenta ycwienus mns Y3KC ¢ pasnuuabiMu
pabounMu WHCTPYMEHTaMH OBUTH IMOJyYEHBI HA dTale MPOCKTUPOBAHUS W HCIOJIH30BAUCH
JUISL pacdeTa YMCICHHOTo 3HaueHus koddpunuenta M'. Bee mosydeHHbIE TaHHBIC CBEICHBI B
WUTOTOBYIO TaOmILy 1.

Tabnuma 1. Pe3ynpTaThl TUHEHHON anmpOKCUMAIMH Pe3yJIbTaTOB U3MEPECHHS

e | : w

20,81 32,27 28,11 1,148
2 19,82 32,51 28,45 1,143
3 16,99 31,17 28,5 1,094
4 19,46 15,65 14,73 1,062
S) 16,57 18,63 16,55 1,126
6 18,49 16,05 15,35 1,046
7 20,07 14,31 13,16 1,087

W3 Tabnuisl cieayer, uto 3HaueHue kodddummenta M’ st konebaTenbHON CHCTEMBI CO
BCEMH WHCTPYMEHTaMM SIBJSIETCS BEJIMYMHOM MOCTOSIHHOM, OTKJIOHEHHE OT CpPEIHETro
3HaueHus He mpesbimaeT 5%. CrenoBarensHO, eclii Y3 anmapar COACpKUT B CBOEM COCTaBe
Ha0Op CMEHHBIX padOYMX MHCTPYMEHTOB, IPHUCOEANHAEMBIX K OTHOMY Y3 mpeoOpa3oBarelio,
npoliecc pacuera 3HaYeHUs Kodppuirenta M MOKHO 3HAYUTEIHHO YCKOPHUTH ITyTEM pacyera
3HaueHus: kodd¢unumenta M’ TompkO s OJHOrO JIFOOOTO paboyero HMHCTPYMEHTa, U
NOCJEAYIOMIETO YMHOXEHHA Ha KOI((QUIMEHT YCWICHHS s BBIOpAaHHOTO pabodero
UHCTPYMEHTA.

Taxum 006pa3oM, B pe3yibTaTe MPOBEICHHBIX UCCIICAOBAHUI TEOPETUYECKH YCTAHOBIICHA
HKCIIEPUMEHTAILHO TIOATBEP)KJCHa BO3MOXKHOCTh KOHTPOJS AaMIUTUTYAbl MEXaHMYECKHX
KOJICOAHUH THE30IEKTPHUUECKON KOJIe0aTeIbHON CHCTEMBI MO BEIMYHHE 3JIEKTPHUECKOTO
TOKa, TNPOTEKAIOLIEr0 Yepe3 MEXaHWYECKYI0 BETBb CHCTEMBL. Pe3yibTaThl H3MEpeHHi
NOKa3aly aJeKBATHOCTh TAKUX HM3MEPEHHH M BO3MOXKHOCTh NPHUMEHEHUS IMPEII0KEHHOTO
crnoco0a UIs M3MEPEHHUs] aMIUIUTYJIbl MEXaHHMYECKHX KOJeOaHU HENOCPEICTBEHHO B
npoliecce pean3aluy JI000ro TEXHOIOIHYECKOro Ipoliecca.

JUis  mpakTHYecKOW peanu3allid  TPeJIoKEHHOTO0 CIoco0a KOHTPOJIS — aMIUIUTYIBI
HE00XO0IMMO BBITOJIHUTH CIIETYIONIUE [Iaru:

— IIPOBECTH CUHXPOHHBIE W3MEPEHUsI a0CONIOTHOIO 3HAYCHUSI aMIUTUTYbl MEXaHUUECKUX
KoJiebaHui 1 Toka Mexanndeckoit Betsu Y3KC;

— paccuuTarh 3HaueHue koddpduuumenra M u nuanazoH aMIUIMTYJ, TZI€ €r0 3HAUYEHUE
OCTaeTCsI MOCTOSIHHOM BEJIMYUHOM,

— 3aHECTH TOJIyYeHHbIC 3HAUYCHHS B IPOTpaMMy yIpaBieHus Y3 anmapara,

— B Tporiecce paboThl HEOOXOAMMO HEMPEPHIBHO M3MEPSTh U CTAOMIN3UPOBATH 3HAUCHHE

| ,, paccunThIBaeMOro B nuamna3one juHeiHoct cBoiictB Y3KC, kak: | = A/M .

B. H. Xmenes, . C. AbpameHko, P. B. bapcykos, 1. B. leHHe
KOHTposib MapaMeTpoB yNbTPa3ByKOBbIX TEXHOOMMYECKUX annapaTos
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3AKIIIOYEHUE

B pe3ynbprare npoBEeICHHBIX UCCIIEIOBAHUN YCTAaHOBIICHO CIEAYIOLICE!

1. Ina oOecrieueHHst KOHTpOJS B TMEPHOJA BCEro JKM3HEHHOro IMKiIa Y3 ammapara
HEOOXOIMMO HCIIONIb30BaTh J[Ba IMOJAXOA, MOCKOJIBKY M3-3a 0cOOEHHOCTeH Y3 TeXHOIOruu
pa3paboTKa OJTHOTO YHUBEPCAIBHOTO CII0CO0a MPECTABISACT 3HAYUTEIBHYIO CIIOKHOCTb.

2. Ilpennoxen u pazpaboTaH crnoco0 ONTUYECKOTO KOHTPOJIS, MPUTOAHBIA I KOHTPOJIS
IpyU BO3MOXXHOCTH BHU3YaJbHOTO HAONIOJCHMS KOJICOMIOMIECHCS MOBEPXHOCTH; CIOCO0 HE
TpeOyeT MpenBapuTebHON KaTHOPOBKH, O0ECTieunBaeT M3MEpPEeHHE abCONIOTHON BEITUYMHBI
aMIUTUTYAbl KOJEOaHUM W MOXET HCIONIb30BaThCsl B KayecTBE OOpPa3llOBOrO CpECTBA
U3MEPEHUs Ul IPYTUX CIOCOO0B U3MEPEHHUSL.

3. Ilpeanoxen u pazpaboTaH coco0 KOHTPOJIS aMIUTUTY bl KoJleOaHU MO BETMYMHE TOKa
«mexaHndeckoit Betu» Y3KC, oOecnieunBaromuii BO3MOXHOCTh HEMPEPBHIBHOTO W3MEPEHUS
B IIpOLIECCe peain3aluy J000ro TEXHOIOIMYECKOro Ipolecca.

4. DKcriepUMEHTalbHbIE ~ MCCIEJOBAHUS M OMNbITHAs  JKCIUTyaTalus  yCTPOMCTB,
peaTU3yOUX NPEI0KEHHBIE CIIOCO0B!, MOKa3aja X BBICOKYIO 3 (GEKTUBHOCTb, TOUHOCTh U
YHHUBEPCAIBHOCTb.

5. Pazpabortannsiii croco® obecreyns BO3MOXKHOCTH KOHTPOJISI aMIUTHTYABl KOJIEOaHHA
A1000r0 M3 YMciIa CMEHHBIX pabO4YMX MHCTPYMEHTOB IIPU IME€pPBOHAYAIBHOM HAcTpoiike Mo
OJTHOMY U3 HUX.
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